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Introduction 

At the breakup of Gondwanaland (~130— 110 Ma), Africa, India, and Madagascar moved away from South 
America and Antarctica, with Australia still firmly conjoined to the latter (Figure 1). This movement left 
South America connected to Antarctica— Australia by a long isthmus [lthmus of Scotia) of the southern 
Andes, at least from the Late Cretaceous (Campanian) through the Eocene (Yanbin 1998, Lawver et al. 
1999, Sanmartin 2002). This Antarctic land bridge remained in place from the late Cretaceous through 
the Paleocene (65.5 ± 0.3 Ma to 55.8 ± 0.2 Ma) and Eocene (55.8 ± 0.2 to 33.9 ± 0.1 Ma) epochs. At times 
it may have included short island arcs at either the Australian (Tasmanian) or South American ends. This 
land bridge, associated with a tropical to temperate Antarctic climate (Francis et al. 2008), was thus 
available to support the dispersal of plant and animal species for about 75 to 95 million years after the 
separation of Africa, a very long time. One very interesting aspect about this interval is that it also 
brackets the mass extinction event at the end of the Cretaceous. According to Penney et al. (2003), 
however, that event did nothing to reduce the diversity of spiders as a group. 



Figure 1. Cretaceous (top) and Eocene 
(bottom) reconstructions of Earth 
topography and bathymetry. Although 
these reconstructions provide a good 
view of the separation of Africa, 
Madagascar, and India from the rest of 
Gondwanaland, they do not depict the 
land connections beween Antarctica 
and either South America, or Australia, 
respectively, that are thought to have 
persisted well into the Eocene (Yanbin 
1998, Lawver et al. 1999, Sanmartin 
2002, Francis et al. 2008, and others). 
© by Ron Blakely NAU Geology. 
Noncommercial use with attribution 
permitted. 
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Near the end of the Eocene, at the Eocene— Oligocene boundary, the Australian plate, including New 
Guinea, separated from Antarctica and began its long journey toward the north. This opened up the 
Tasmanian Seaway, allowing the cold Antarctic Circumpolar Current to isolate Antarctica, leading to the 
formation of a permanent ice sheet over that continent by ~33.5 Ma (Exon et al. 2000, 2004, Pollard and 
DeConto 2005). Whether this opening, and the subsequent opening of the Drake Passage between South 
America and Antarctica (Bohoyo et al. 2007, Maldonado et al. 2007, Miller 2007, Smalley et al. 2007, 
Eagles etal. 2009), can fully account for the rapid cooling of Antarctica at the end of the Eocene is still an 
open question, and the decline in atmospheric CO2 at that time may have been more important (DeConto 
and Pollard 2003, Huber et al. 2004, Barker and Thomas 2004, Livermore et al. 2004, Barker et al. 2006). 
Ocean floor presently separating South America and Tasmania, respectively, from Antarctica was 
deposited after this time, beginning at the Eocene— Oligocene boundary (Torsvik et al., 2008). In any case, 
rapid cooling did follow the end of the Antarctic land bridge between Australia and South America, and 
contributed to the subsequent isolation of the two great continental faunas. The Eocene was followed by 
more extensive cooling and the growth of ice sheets in the Oligocene (Miller et al. 2008). For reference, 
Lawver etal. (1999) provide a useful animated reconstruction of the breakup of Gondwanaland, and both 
Brown et al. (2006) and Torsvik et al. (2008) have published plate tectonic reconstructions (maps) of the 
entire Cenozoic transition around Antarctica. The age of the oceanic lithosphere (Figure 2) provides a 
concise graphic overview of the timing of separation of the continents since the break-up of Pangaea 
(-175 Ma). 
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Figure 2. Age of the ocean lithosphere (Ma). Image created by Elliot Lim, Cooperative Institute for Research in Environmental 
Sciences, NOAA National Geophysical Data Center (NGDC) Marine Geology and Geophysics Division. Data and images available 
from http://www.ngdc.noaa.gov/mgg/ . Data Source Muller et al. (2008). 



A south-polar view of this chart (Figure 3) also depicts the relatively recent (since the Eocene ~33 Ma) 
separation of Antarctica from Australia (upper right, Tasmania) and South America (lower left, Andes to 
Transantarctic Range). Also note the extensive sea-floor spreading (green areas) to the left, between 
Antarctica and Africa (upper left), and between South America and Africa, associated with the early 
break-up of Gondwana (~130 — 110 Ma). 
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Figure 3. Age of the ocean lithosphere, from a south 
polar view with Antarctica at the center. Australia is to 
the upper right, South America to the lower left, and 
Africa to the upper left. Sea-floor spreading in green is 
primarily associated with the break-up of Gondwana. 
Note the presence of an earlier rift to the south of 
Australia, before later sea-floor spreading separated 
Tasmania from Antarctica. Sea-floor spreading between 
the southern Andes of South America and the 
Transantarctic Range also took place primarily in the 
post-Eocene timeframe. Images by R. D. Miiller and P. W. 
Sloss, NOAA-NESDIS-NGDC. Data and images available 
from http://www.ngdc.noaa.gov/mgg/ . Data Source 
Miiller eta/. (2008). 
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Although much of present-day Antarctica, particularly in the West (Western Hemisphere), is below sea- 
level (Figure 4), models of the Eocene— Oligocene transition that have been corrected for thermal 
contraction resulting from tectonic extension and for erosion and sedimentation since 34 Ma indicate that 
most of Western Antarctica was actually above sea level at that time (Wilson and Luyendyk 2009). Even 
after more extensive glaciation in the Miocene (Jamieson and Sugden 2008), a tundra habitat persisted in 
Antarctica as recently as 14.1-13.8 Ma (Lewis et al. 2008). 




Figure 4. Subglacial topography and bathymetry of 
Antarctica. Although much of Western [Western 
Hemphere, to the left) Antarctica is now below sea level, 
corrected models now indicate that most of this area was 
above sea level in the Eocene (Wilson and Luyendyk 
2009). At upper left, the long Transantarctic Mountain 
Range approaches the southern Andes of South America. 
© by Paul V. Heinrich. Use subject to Creative Commons 
Attribution 3.0 Unported License. 
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The Antarctic climate during this transition is of great interest. Studies of plant fossils indicate that a 
tropical to subtropical climate dominated during the late Cretaceous (85 Ma), with a mean summer 
temperature of about 20°C (Francis et al. 2008). After some cooling, a generally warm, ice-free period 
continued through the Paleocene, with some warming in the early Eocene. By the late Eocene, the climate 
was much cooler, and temperate forests were dominated by Southern Beech [Nothofagus, with living 
species in Australia, Tasmania, New Guinea, New Caledonia, New Zealand, Chile and Argentina), and 
monkey puzzle trees similar to living Araucaria araucama (Cantrill and Poole 2005, Poole and Cantrill 
2006, Francis et al. 2008, Jamieson and Sugden 2008). Araucaria species are now found in New 
Caledonia, Norfolk Island, Australia, New Guinea, Argentina, Chile, and southern Brazil. Fossil marsupials, 
related to those presently found in South America, have recently been reported from Antarctic rocks of 
Eocene age (Woodburne and Zinsmeister 1982, Goin et al. 1999, 2007, Beck et al. 2008). There is even 
good reason to believe that at least four endemic species of Antarctic springtails (Collembola) represent a 
continuous Gondwanan line of descent that diversified in Antarctica during the mid- to late Miocene, 
21—11 Ma (Stevens et al. 2006). Based on the requirements of modern salticids, we can safely say that 
the Antarctic land bridge could have easily supported a diverse array of salticids during its long existence, 
particularly up to the late Eocene. 

For ease of reference, I will refer to the joined continents of Australia, Antarctica, and South America 
collectively as Australamerica {late Gondwana). To find Australamerican clades that used the Antarctic 
land bridge, we can look for groups that meet the following conditions: 1, The clade had to originate in 
Australamerica, during the long time period of its existence (-130—34 Ma). 2, Sister groups within the 
clade can now be found in both Australia and South America (at least in fossil form). 3, The presence of 
members of the clade in other areas, if applicable, can be explained by secondary migration from either 
Australia or South America. 

The relationship of the Australian to the South American fauna, particularly with respect to the 
distribution of marsupial mammals, has been long recognized. Most early explanations for this 
relationship, before the current acceptance of continental drift and plate tectonics, were awkward, and 
have little or no support today. As early as 1924, however, Launcelot Harris presented a very bold and 
determined argument in support of the migration of marsupials directly over an Antarctic land bridge. 
Several other groups of animals that, based on criteria 1—3, above, may be characterized as native 
Australamericans, are identified in Table 1. 

Table 1. Some clades of apparent Australamerican origin that appear to have migrated across the Antarctic land bridge before 
their more recent diversification within continental boundaries. 



Clade 


Australian sister group 


South American sister 
group 


Gondwanan outgroup 
(more ancient clade) 


References 


Mammalia: 


all Australian 


all South American 


Mammalia: Marsupalia 


Woodburne and Zinsmeister 


Marsupalia 


marsupials 


marsupials 




1982, Goin et al. 1999, Luo et al. 


(part) 








2003, Nilsson etal. 2004, Goin et 
al. 2007, Beck etal. 2008 


Aves: 


Emu (Dromaius), 


Tinamiformes: 


Struthioniformes, 


van Tuinen et al. 1998, Cooper et 


Struthioniformes 


Cassowary (Casuarius), 


Crypturellus, Eudromia, 


including African 


al. 2001, Gibb etal. 2007, Hackett 


(part) 


Kiwi [Apteryx] 


Nothoprocta, Tinamus 


Ostrich [Struthio) 


etal. 2008, Harshman etal. 2008 


Testudines: 


all Australian chelids 


all South American 


Pleurodira, including 


Gaffney 1977, Fujita etal. 2004, 


Chelidae 




chelids 


Podocnemidae and 
Pelomedusidae 


Krenz etal. 2005 


Anura: Hylidae 


all Pelodryadinae 


all Phyllomedusinae 


Hylidae, including 


Faivovich etal. 2005, Frost etal. 


(part) 






Hylinae (Hyla) 


2006, Zeisset and Beebee 2008 



Of these groups, the timing of the diversification of the Marsupalia (late Cretaceous to early Cenozoic) 
has received the most attention, and is fully in line with the hypothesis of Australamerican origin for the 
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living species (Nilsson et al. 2004). This does not require that the first marsupial was Australamerican, 
however (Luo et al. 2003). Recent work (Hackett et al. 2008, Harshman et al. 2008) places the flying 
neotropical Tinamous (Tinamiformes) as a sister group to living flightless birds of Australia, New Guinea, 
and New Zealand. South American Rheas (Rhea and Pterocnemia) are more closely related to this group 
than the Ostrich (Struthid), and at least one view (Harshman et al. 2008, Fig. 2) supports the possibility of 
a closer relationship between the Rheas and the Tinamiformes. The Kiwi (Apteryx) appears to have 
arrived in New Zealand later than the extinct Moas, and is not closely related (Cooper et al. 2001). Chelid 
fossils have never been found outside of Australamerica. 

I know of no salticid spiders, living or fossil, that have ever been found in Antarctica. Yet it is quite 
possible that a diverse population of salticids, ancestral to at least some of those that we can find today in 
Australia and the Americas, did live in Australamerica, and were of Australamerican origin. Assuming 
that Australasian ancestors (or clades based on these ancestors and their descendents) did exist, our 
challenge lies in finding the corresponding clades among the known Salticidae. 

Prehistory of the Salticidae 

As noted by Hill and Richman (2009), the fossil record for the Salticidae is indeed sparse, and is limited to 
the Cenozoic. Some of the fossils that have been found are reviewed in Table 2. 



Table 2. Some fossil salticid genera. Under each description, similar recent salticids are identified in some cases in 
parentheses. 



Era/Epoch Locality and Source 



References 



Eocene 
-54-42 Ma 



Baltic Sea: Baltic 
Amber 



Gorgopsina (~hisponine), Prolinus (~hisponine), 
Eolinus [~Cyrba, Portia), Paralinus (~spartaeine?), 
Almolinus, Cenattus, Distanilinus 



Proszyriski and Zabka 1980, Keiser 
and Weitschat 2006, Maddison and 
Zhang 2006, Dunlop etal. 2009, 
Wolfe eta/. 2009 



Oligocene to Chiapas, Mexico: 
Miocene Chiapas Amber 

-30-20 Ma 



Garcia-Villafuerte and Penney 2003 



Miocene 
-20-15 Ma 



Dominican Republic: 
Dominican Amber 



Lyssomanes, Nebridia, Thiodina, Corythalia, 
Descangeles, Descanso, Pensacolatus 



Cutler 1984, Iturralde-Vinet and 
MacPhee 1996, Dunlop etal. 2009 



Given our necessary reliance on fossil amber, we need to recognize that the absence of a group from that 
record does not establish the fact that this group did not exist. It may simply mean that members of this 
group did not live on the trunks of trees that produced that amber, or that, for behavioral reasons, that 
group was not likely to be captured in amber. For example, Penney (2007) has reported an unusual lack 
of any salticid fossils from a deposit of lower Eocene amber in the Paris Basin (France). Although this 
finding is consistent with the hypothesis that salticids did not occur in Europe until later in the Eocene, it 
does little to establish that hypothesis as credible. In addition, we have not found any definitive 
intermediate fossils, or proto-salticids, to clarify the evolution of the family. 

Zabka (1995) referred to the major influence of continental isolation in the distribution of major salticid 
groups that appeared to become highly diversified in the late Cretaceous to Eocene period. However, we 
have no Cretaceous or Paleocene fossils from this group to support any hypotheses related to their 
radiation. From the few available records (Table 2), we may assume that a diverse group that included 
hisponines and possibly spartaeines (or their close relatives), not greatly different from existing species in 
Africa or Asia, could be found in a much warmer northern Europe during the Eocene. For much of this 
time the climate there was paratropical (Andreasson and Schmitz 2000, Harrington 2001, Kvacek 2002, 
Huber and Caballero 2003). About 20 My later, by the early Miocene, we find an essentially modern fauna 
on a Caribbean island. We have no transitional records to explain the emergence of diversity in either 
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area. With few fossil records, however, hypotheses relative to the Salticidae of Australamerica will have to 
rely primarily on the current distribution of salticids, and their known (or supported] phylogeny For 
example, with the current center of hisponine diversity in Africa (Maddison and Needham 2006, 
Maddison and Zhang 2006), the presence of Eocene hisponine fossils in Europe, and the lack of 
hisponines in Australia and the Americas, it is possible that this group evolved in the Laurasia-African 
supercontinent in a post-Gondwana time frame. Given the diversity of spartaeines in Southeast Asia 
(Wijesinghe 1990), it is likewise tempting to think that this group also evolved in Laurasia-Africa. 
However, as we will discuss below, there is also some evidence for a post-Australamerican origin for this 
group, from Australasian ancestors. It is important to note that all living salticids, whether basal or 
salticoid (Maddison and Hedin 2006), still represent modern groups. Within the Salticidae, although 
some groups have been termed primitive, evolution proceeds in many directions, and there has been 
more than one line of descent leading to either an increase in the acuity of the anterior medial eyes, or to 
reduction of the posterior medial eyes (Blest 1983, Blest and Sigmund 1984, 1985, Blest et al. 1990, Hill 
and Richman 2009). 

It has been notoriously difficult to pinpoint the time of emergence of any major group from the fossil 
record. Even well-known groups can turn out to be much more ancient than previously assumed (Table 
3). 



Table 3. Some new fossil discoveries that have pushed back the timeframe for emergence of respective animal groups. 



Group 


Previous discoveries 


New discovery 


Reference 


Age 


Formation 


Age 


Formation 


Mammalia: 
Metatheria or near- 
marsupials 


-75 Ma 
(skeletal) 




-125 Ma 


Lower Cretaceous Yixian 
Formation, China. 


Luo etal. 2003 


Sauria: feathered 
theropod 


-150-145 Ma 


Jurassic Solnhofen 
Limestone in Bavaria 
(Archaeopteryx) 


-160 Ma 


Earliest Late Jurassic 
Tiaojishan Formation of 
western Liaoning, China 


Hu eta/. 2009 


Testudines: Chelidae 


-23-5 Ma 


Miocene (?) and later 
fossils from Australia 
and South America 


-105 Ma 


Lower Cretaceous (Lower 
Albian), Patagonia 


Lapparent de Broin 
and de la Fuente 
2001; see also de la 
Fuente 2003 


Squamata: 
Gekkonidae 


-54-42 Ma 


Eocene Baltic amber 


110-97 Ma 


Lower Cretaceous (Albian) 
amber from Myanmar 


Bauer etal. 2005, 
Arnold and Poinar 
2008 


Araneae: Araneidae 


-45 Ma 


Middle Eocene oil 
shales of the Messel 
pit, Hesse, Germany 


121-115 Ma 


Lower Cretaceous (Aptian) 
amber from Alava, Spain 


Penney 2003, Penney 
and Ortuno 2006; see 
also Penalver et al. 
2006,2007 


Araneae: Dipluridae 


-54-42 Ma 


Eocene Baltic amber 


125-112 Ma 


Lower Cretaceous (Aptian) 
Crato Lagerstatte of Ceara 
Province, north-east Brazil 


Seldon etal. 2006 


Araneae: 
Linyphiidae 


-54-42 Ma 


Eocene Baltic amber 


135-125 Ma 


Lower Cretaceous (Upper 
Neocomian-basal Lower 
Aptian) amber, Kdeirji/ 
Hammana outcrop, 
Lebanon 


Penney and Selden 
2002 


Araneae: 
Mecysmaucheniidae 


Recent 


Living species found in 
southern South 
America and New 
Zealand 


-100 Ma 


Lower Cretaceous (Late 
Albian) amber of Charente- 
Maritime, France 


Saupe and Seldon 
2009 


Araneae: Pisauridae 


-54-42 Ma 


Eocene Baltic amber 


107-100 Ma 


Lower Cretaceous (Albian) 
amber from Myanmar 


Penney 2004 
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As noted by Seldon et ah (2009), almost every new specimen of spider from the Palaeozoic and Mesozoic 
eras . . . can drastically alter our perception of spider phylogeny. Proposed molecular clocks for 
evolutionary sequences are often based on synchronization with the fossil record, and these have to be 
reset when discoveries of earlier forms upset the underlying assumptions. The lack of fossil markers for 
salticids, in particular, makes this task even more challenging. When we examine the fossil record for 
emergence of a clade, we need to be cautious, given the fact that one or several uncommon, early 
representatives of that clade may have been evolving in relative isolation, or in a different area for a long 
time. Thus available fossils only set an upper bound for emergence, and with new fossil discoveries we 
can only expect that this bound will move lower, to an earlier time. 

Some hypotheses related to the origin of the Salticidae, and the large salticoid clade, are outlined in Table 4. 



Table 4. Some major, alternative hypotheses 
consistent with the fossil record. Hypotheses 1 - 

Hypothesis 



and associated predictions related to the origin of major salticid clades. 
-5 relate to origin of the Salticidae, 6 — 10 to the origin of the Salticoida). 

Predicted fossils Predicted fauna! distribution 



Salticidae originated before the break-up of 
Pangaea into Gondwana and Laurasia -150 
— 175 Ma 

Salticidae originated in Laurasia after the 
break-up of Pangaea -150 — 175 Ma and 
before the initial break-up of Gondwana 

-130— 110 Ma 

Salticidae originated in Gondwana after the 
break-up of Pangaea -150 — 175 Ma and 
before the initial break-up of Gondwana 
-130— 110 Ma 



Basal Pangaean 
lineages in 
Gondwanan and 
Laurasian fossils. 
Laurasian fossils 
predate Gondwanan 
fossils. 

Gondwanan fossils 
predate Laurasian 

fossils. 



Major salticid lineages, except for relict groups, divided 
across Gondwana and Laurasia, and subsequently divided 
between Africa and Australamerica. Later lineages divided 
between Australia and South America. 
Basal lineages found in many non-glaciated Laurasian areas 
as relict groups. 



Basal lineages found in many non-glaciated Gonwanan 
areas as relict groups. 



Salticidae originated in Laurasia after the 
initial break-up of Gondwana -130 — 110 
Ma, but before the break-up of Australasia 

-35 Ma 

Salticidae originated in Australasia after the 
initial break-up of Gondwana -130 — 110 
Ma, but before the break-up of Australasia 
-35 Ma 



Laurasian fossils Basal lineages found in many non-glaciated Laurasian areas 

predate Gondwanan as relict groups. Relict groups should also appear in Africa, 
fossils. No endemic relict groups in Australamerica. 

Australasian fossils Basal, relict groups primarily found in Australasia, in both 
predate any other South America and Greater Australia. Most lineages in 

fossils. Laurasia appear in post-Australasian timeframe, after 

Australia and New Guinea approach Southeast Asia, or 

through Central America-Caribbean archipelago migration. 



Salticoida originated before the break-up of 
Pangaea -150— 175 Ma 



Salticoida originated in Laurasia after the 
break-up of Pangaea -150 — 175 Ma and 
before the initial break-up of Gondwana 

-130— 110 Ma 

Salticoida originated in Gondwana after the 
break-up of Pangaea -150 — 175 Ma and 
before the initial break-up of Gondwana 

-130— 110 Ma 

Salticoida originated in Laurasia after the 
initial break-up of Gondwana -130 — 110 
Ma, but before the break-up of Australasia 
-35 Ma 



Diverse, Pangaean 
salticoid lineages in 
both Gondwanan and 
Laurasian fossils. 
Laurasian fossils 
predate Gondwanan 
fossils. 

Gonwanan fossils 
predate Laurasia 
fossils. 

Laurasian fossils 
predate Gondwanan 

fossils. 



Major salticoid lineages, except for relict groups, divided 
across Gondwana and Laurasia, and subsequently divided 
between Africa and Australamerica. Later lineages divided 
between Australia and South America. 
Each major Gondwanan salticoid lineage traced back to 
more basal Laurasian groups. 



Multiple Gondwanan lineages diverge in Africa and 
Australamerica. these lineages diverge later between 
Australia and South America. 

Multiple salticoid lineages can be traced from Laurasian 
groups to groups in either Africa or Australasia. More early 
salticoid lineages, and earlier fossils, in Africa than in 
Australamerica. 



Salticoida originated in Australasia after the Australasian fossils 

initial break-up of Gondwana -130 — 110 predate any other 

Ma, but before the break-up of Australasia fossils. 
-35 Ma 



Multiple salticoid lineages can be traced from Australasian 
origins, with primary branches split between South America 
and Greater Australia. 
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Unless many more fossils are discovered, any testing of these hypotheses must be based on the biogeography 
and phylogeny of recent species. The great diversity of lineages crossing the Wallace Line (Southeast Asia into 
the East Indies to New Guinea) is particularly problematic for this purpose, as these may have originated from 
either the north (Laurasia) or from the south (Australamerica). A number of groups that are basal to both the 
spartaeines and the salticoids (Tomocyrba, Massagris, hisponines, and perhaps Goleba; Maddison and Needham 
2006, Maddison et at 2008) in the recent Madagascar to East Africa fauna may support either a Pangaean 
(hypothesis 1, above) or a Gondwanan (3) origin for the Salticidae. With respect to the origin of the Salticoida, 
hypothesis (10) gets some support from the fact that one of the two major branches of the Salticoida, the almost 
exclusively neotropical Amycoida (Maddison and Hedin 2003, Maddison et al. 2008), almost certainly has a 
South American origin. The apparent failure of Amycoida to cross to Australia may be related to the fact that 
these are primarily tropical salticids. The other major branch divided many times, and includes several major 
groups that may have crossed the Antarctic land bridge (see below). The failure to find many salticids in early 
Eocene Europe (Penney 2007), and no salticoids in later Eocene Europe (Table 2) is consistent with this 
hypothesis. The Salticoida may have been largely confined to Australamerica in the Eocene, but we have no 
salticid fossils of any kind with which to establish their presence. Again, we need to be very cautious in our 
interpretation of a very fragmented, incomplete fossil record. We also must remember that even as diverse a 
group as the Salticoida at one time consisted of a single species, a species that may have been neither widely 
distributed nor abundant. It is almost certain that any important ancestor species like this would be 
missing altogether from the fossil record. Only at a much later date, after it had diversified into a number 
of competitive species, would there be any probability of a fossil presence. The relatively short interval 
(~13 — 18 My) between the end of the Eocene and the emergence of modern neotropical genera, as well 
the enormous diversity found within the major clades of modern salticoids, suggest that that there were a 
number of salticoid species alive during the Eocene. These would include the ancestral species for the 
major salticoid clades that we see today. 

Tentative identification of some trans-Antarctic salticid clades 

Some local or relatively endemic salticid groups from Greater Australia (including New Guinea) have been 
matched with possible South American sister groups in Table 5. 



Table 5. Some endemic or near-endemic salticid genera from greater Australia (including New Guinea) matched with possible 
South American sister groups. 



Clade 


Australian sister group 


South American sister group 


References 


Spartaeinae 
+ lapsiines 


Spartaeinae: Mintonia, Portia 


lapsiines: Gallianora, Lapsias, Thrandina 


Maddison and Needham 2006, 
Richardson 2006, Zabka 1994 


Astioida + 
Marpissoida 


Astioida: Adoxotoma, Arasia, Astia, 
Damoetas, Helpis, Holoplatys, 
Jacksonoides, Ligonipes, Megaloastia, 
Mopsolodes, Mopsus, Myrmarachne, 
Ocrisiona, Opisthoncus, Rhombonotus, 
Sandalodes, Simaetha, Simaethula, 
Sondra, Tara, Tauala, Zebraplatys 


Marpissoida: Beata, Bellota, Eris, 
Hentzia, Itata, Maevia, Metacyrba, 
Peckhamia, Psecas, Rhetenor, Rudra, 
Sassacus, Tutelina, Zygoballus 


Wanless 1988, Hedin and 
Maddison 2001, Maddison and 
Hedin 2003, Richardson etal. 
2006, Maddison etal. 2008 


Euophryinae 


Euophryinae (part): Ascyltus, 
Athamas, Bathippus, Canama, Cytaea, 
Ergane, Euryattus, Hypoblemum, 
Jotus, Lauharulla, Lycidas, Maratus, 
Margaromma, Prostheclina, Servaea, 
Spilargus, Udvardya, Zenodorus 


Euophryinae (part): Amphidraus, 
Anasaitis, Asaphobelis, Belliena, Chapoda, 
Chloridusa, Cobanus, Commons, 
Coryphasia, Corythalia, Ilargus, Maeota, 
Mopiopia, Neonella, Ocnotelus, Pensacola, 
Semnolius, Sidusa, Siloca, Stoidis, Tariona, 
Ty log onus 


Maddison and Hedin 2003, 
Richardson etal. 2006, 
Maddison etal. 2008, Hill 2009 


Grayenulla + 
Hisukattus 


Grayenulla Zabka 1992: seven 
species from Australia 


Hisukattus Galiano 1987: four species 
from Argentina, Brazil, and Paraguay 


Galiano 1987, Zabka 1992, 
Zabka 2002, Zabka and Gray 
2002, Richardson etal. 2006 
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To identify clades that may have crossed the Antarctic land bridge, I began with an examination of the 
Australian genera that do not appear to have migrated to that continent at a later time from southeast 
Asia. Many of these genera are also endemic to New Zealand and can be grouped into two larger clades, 
the Astioida (Maddison et al. 2008) and the Euophryinae (Proszyriski 1976). Note that the clades divided 
into Australian and South American groups here range in nominal size from a small group of genera to 
major divisions of the Salticidae as a whole. Given the long interval over which the Australian land bridge 
was in place, and our present uncertainty with respect to a timeline for the evolution of salticid groups, 
this can be expected. Although modern genera are given as examples of the respective clades, it can be 
expected that unknown, now extinct members of these clades actually participated in any actual 
migration across Antarctica. 

The modern distribution of spartaeines, with only a few known species from Australia and a center of 
diversity in the East Indies, provides little support for the division of spartaeines and lapsiines across 
Australamerica. One pre-spartaeine species may have migrated out of Greater Australia, however, and 
subsequently diversified in the tropical West Indies and Southeast Asia. This division is included for 
consideration because of recent evidence from gene sequencing (molecular phylogeny) that spartaeines 
and lapsiines are sister groups (Maddison and Needham 2006). 

The second division, between the large groups Astioida (Maddison et al. 2008) and Marpissoida 
(Maddison and Hedin 2003), reflects the relatively close relationship between these groups that has been 
suggested through comparative gene sequencing (Maddison et al. 2008). Both groups are now greatly 
diversified, the former in the greater Australian area (including New Zealand) and the latter in both North 
and South America. Both groups include a variety of convergent forms that range from the largest of 
salticids (e.g., Mopsus and Phidippus), to flattened, cryptic forms (e.g., Holoplatys and Platycryptus), to ant 
mimics (e.g., Myrmarachne and Peckhamia). Given the size, diversity, and regional importance of these 
groups, the hypothesis that they diversified to current forms after the closing of the Antarctic land bridge 
(after the Eocene) appears to be most consistent with the fact that no astioids are found in South America, 
and marpissoids (while having a subsequent, smaller dispersal to the Palaearctic) are essentially 
American. 

The third division (suggested by Hill 2009) of the Euophryinae is based on the fact that this group has two 
current centers of diversity, one in the Americas, and one that appears to radiate out of Australia, 
including many endemic species in that area. Comparative gene sequencing (Maddison and Hedin 2003, 
Maddison et al. 2008) has indicated a close relationship between euophryines in both areas, but the 
detailed phylogeny of existing genera will require more study to determine if a single, or if multiple 
divisions of the Euophryinae, can be associated with the closing of the Antarctic land bridge. Timing of 
diversification in this group is also of great interest. As noted above, Australamerica was around for a 
long time. 

In addition to species with an affinity to either Asia or Australia, some very unusual endemic salticids can 
be found in the vicinity of New Guinea. These include the basal cocalodines (Maddison 2009), as well as 
highly unusual forms like Coccorchestes, Diolenius, and Furculatus (Balogh 1981, Zabka, 1994, Szuts 2003, 
Gardzihska and Zabka 2006). Many of the endemics, and almost all of the genera shared with Australia, 
can be placed in either the Astioda (e.g., Opisthoncus and Sandalodes) or the Euophryinae (e.g., Bathippus 
and Euryattus). More than 200 widely distributed species, most from the tropics of Africa or the East 
Indies, have been placed in the antlike genus Myrmarachne. Recently (Maddison et al. 2008) included this 
large genus with the related Ligonipes in the Astioida. Almost all of the other Astioda are Australasian in 
distribution, and this exception by a widely distributed genus that has also made its way to many tropical 
islands (including Madagascar) should not affect our hypothesis with respect to an older Australamerican 
origin for the Astioida as a group. 
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Finally, based on the suggestion (Zabka and Gray 2002) that distinctive Australian endemics of the genus 
Grayenulla Zabka 1992 resembled the South American Hisukattus Galiano 1987, 1 have added this division 
to Table 5 for consideration. In both genera the bulb of the male pedipalp is distinctively angulate or 
bears unusual protuberances, and and a heavy, curved ebolus emerges laterally (Galiano 1987, Zabka 
1992). 

Between the astioids, the endemic euophryines, and Grayenulla, this brief review has thus treated most of 
the endemic salticids in Australia, and supports the view (Richardson et al. 2006) that a significant 
number of endemic species not closely related to the Asian fauna remain to be discovered with further 
exploration of the Salticidae of that continent. 

It is important to note that, although continental boundaries often appear to determine the distribution of 
major groups of salticids (Zabka 1995, Maddison et al. 2008), these spiders are also capable of dispersal 
over the ocean (e.g., Zabka and Nentwig 2002, Arnedo and Gillespie 2006). Successful transport of a 
single female spider, or a small number of spiders, might result in their colonization and diversification in 
a new area, particularly if they were not faced with serious competition. Statistically, the sheer number of 
dispersal opportunities across a direct physical connection would appear to drive the larger picture, but 
not the complete picture. The introduction of even one species with novel or innovative features, however 
improbable, could lead to the radiation of many descendent species over time. 

Acknowledgments 

I would like to thank Drs. G. B. Edwards, Wayne P. Maddison, Jerzy Proszyhski, and David B. Richman for their respective 
reviews and meaningful feedback. 

References 

Andreasson, F. P. and B. Schmitz. 2000. Temperature seasonality in the early middle Eocene North Atlantic region: Evidence 

from stable isotope profiles of marine gastropod shells. The Geological Society of America Bulletin 112 (4): 628—640. 
Arnedo, M.A. and Gillespie, R.G. 2006. Species diversification patterns in the Polynesian jumping spider genus Havaika 

Proszyhski, 2001 [sic] (Araneae, Salticidae). Molecular Phylogenetics and Evolution 41: 472—495. 
Arnold, E. N. and G. Poinar. 2008. A 100 million year old gecko with sophisticated adhesive toe pads, preserved in amber 

from Myanmar. Zootaxa 1847: 62—68. 
Balogh, P. 1981. New Coccorchestes species from Papua New Guinea. Opusc. Zool. Budapest (42— 43): 69— 73. 
Barker, P. F., G. M. Filippelli, F. Florindo, E. E. Martin, and H. D. Scher. 2006. Onset and role of the Antarctic Circumpolar 

Current. Earth— prints. 

http://hdl.handle.net/2122/2184 

http://www.earth-prints.org/handle/2122/2184 
Barker, P. F., and E. Thomas. 2004. Origin, signature and palaeoclimatic influence of the Antarctic Circumpolar Current. 

Earth— Science Reviews 66: 143—162. 
Bauer, A. M., W. Bohme and W. Weitschat. 2005. An Early Eocene gecko from Baltic amber and its implications for the 

evolution of gecko adhesion. Journal of Zoology 265 (4): 237—332. 
Beck, R. M. D., H. Godthelp, V. Weisbecker, M. Archer, and S. J. Hand. 2008. Australia's oldest marsupial fossils and their 

biogeographical implications. PloS ONE 3(3): el858. doi:10.1371/journal.pone.0001858 
Blest, A. D. 1983. Ultrastructure of the secondary eyes of primitive and advanced jumping spiders (Araneae: Salticidae). 

Zoomorphology 102: 125-141. 
Blest, A. D., D. C. O'Carroll and M. Carter. 1990. Comparative ultrastructure of Layer I receptor mosaics in principal eyes of 

jumping spiders: the evolution of regular arrays of wave guides. Cell and Tissue Research 262: 445—460. 
Blest, A. D. and C. Sigmund. 1984. Retinal mosaics of the principal eyes of two primitive jumping spiders, Yaginumanis and 

Lyssomanes: clues to the evolution of salticid vision. Proceedings of the Royal Society London B 221: 111—125. 
Blest, A. D. and C. Sigmund. 1985. Retinal mosaics of a primitive jumping spider, Spartaeus (Araneae: Salticidae: 

Spartaeinae): a phylogenetic transition between low and high visual acuities. Protoplasma 125: 129—139. 
Bohoyo, F., J. Galindo-Zaldivar, A. Jabaloy, A. Maldonado, J. Rodriguez-Fernandez, A. A. Schreider and E. Surinach. 2007. 

Development of deep extensional basins associated with the sinistral transcurrent fault zone of the Scotia-Antarctic plate 

boundary. U.S. Geological Survey and The Nacional Academies; USGS OF-2007-1047, Extended Abstract 042: 1-4. 



Peckhamia 76.1 Salticidae of the Antarctic land bridge 11 

Brown, B., C. Gaina and R. Dietmar Mullen 2006. Circum-Antarctic palaeobathymetry: Illustrated examples from Cenozoic 

to recent times. Palaeogeography, Palaeoclimatology, Palaeoecology 231: 158—168. 
Cantrill, D. J. and I. Poole. 2005. A new Eocene Araucaria from Seymour Island, Antarctica: evidence from growth form and 

bark morphology. Alcheringa, 29 (2): 341—350. 
Cooper, A., C. Lalueza-Fox, S. Anderson, A. Rambaut, J. Austin and R. Ward. 2001. Complete mitochondrial genome 

sequences of two extinct moas clarify ratite evolution. Nature 409: 704—707. 
Cutler, B. 1984. Late Oligocene amber salticids from the Dominican Republic. Peckhamia [58.1] 2 (4): 45—46. 
de la Fuente, M. S. 2003. Two new pleurodiran turtles from the Portezuelo formation (Upper Cretaceous) of Northern 

Patagonia, Argentina. Journal of Paleontology 77 (3): 559—575. 
DeConto, R. M. and D. Pollard. 2003. Rapid Cenozoic glaciation of Antarctica induced by declining atmospheric CO 2. Nature 

421: 245-249. 
Dunlop, J. A., D. Penney, and D. Jekel. 2009. A summary list of fossil spiders. In Platnick, N. I. (ed.) The world spider catalog, 

version 10.0. American Museum of Natural History, http://research.amnh.org/entomology/spiders/catalog/index.html 
Eagles, G., K. Gohl and R. D. Larter. 2009. Animated tectonic reconstruction of the Southern Pacific and alkaline volcanism at 

its convergent margins since Eocene times. Tectonophysics 464: 21—29. 
Exon, N. R, et al. 2000. Leg 189 preliminary report. The Tasmanian Gateway between Australia and Antarctica— Paleoclimate 

and paleoceanography. Ocean Drilling Program, Texas A&M University. 1—123. 
Exon, N.F., Kennett, J.P., and Malone, M.J. 2004. Leg 189 synthesis: Cretaceous-Holocene history of the Tasmanian Gateway. 

37 pp. In: Exon, N.F., Kennett, J. P., and Malone, M.J. (Eds.). Proceedings of the Ocean Drilling Program, Scientific Results 

Volume 189. 

http://www-odp.tamu.edu/publications/189 SR/189sr.htm 
Faivovich, J., C. F. B. Haddad, P. C. A. Garcia, D. R. Frost, J. A. Campbell and W. C. Wheeler. 2005. Systematic review of the 

frog family Hylidae, with special reference to Hylinae: phylogenetic analysis and taxonomic revision. Bulletin of the 

American Museum of Natural History 294: 1—240. 
Francis, J. E., A. Ashworth, D. J. Cantrill, J. A. Crame, J. Howe, R. Stephens, A.M. Tosolini, and V. Thorn. 2008. 100 million 

years of Antarctic climate evolution: evidence from fossil plants. 19—28 in: Antarctica, A Keystone in a Changing World. 

Proceedings of the 10th International Symposium on Antarctic Earth Sciences. Washington, DC. The National Academies 

Press. 
Frost, D. R., T. Grant, J. Faivovich, R. H. Bain, A. Haas, C. F. B. Haddad, R. O. De Sa, A. Channing, M. Wilkinson, S. C. 

Donnellan, C. J. Raxworthy, J. A. Campbell, B. L. Blotto, P. Moler, R. C. Drewes, R. A. Nussbaum, J. D. Lynch, D. M. 

Green and W C. Wheeler. 2006. The amphibian tree of life. Bulletin of the American Museum of Natural History 297: 

1-370. 
Fujita, M. K., T. N. Engstrom, D. E. Starkey and H. B. Shaffer. 2004. Turtle phylogeny: insights from a novel nuclear intron. 

Molecular Phylogenetics and Evolution 31: 1031—1040. 
Gaffney, E. S. 1977. The side-necked turtle family Chelidae: A theory of relationships using shared derived characters. 

American Museum Novitates 2620: 1—28. 
Galiano, M. E. 1987. Description de Hisukattus nuevo genero (Araneae, Salticidae). Revista Soc. ent. Arg. 44 (2): 139—140. 
Garcia-Villafuerte, M. A. and D. Penney. 2003. Lyssomanes (Araneae, Salticidae) in Oligocene— Miocene Chiapas amber. The 

Journal of Arachnology 31: 400—404. 
Gardzihska, J. and M. Zabka. 2006. A revision of the spider genus Diolenius Thorell, 1870 (Araneae: Salticidae). Annales 

Zoologici, Warszawa 55(2): 387-422. 
Gibb, G. C, O. Kardailsky, R. T. Kimball, E. L. Braun and D. Penny. 2007. Mitochondrial Genomes and Avian Phylogeny: 

Complex characters and resolvability without explosive radiations. Molecular Biology and Evolution 24 (1): 269—280. 
Goin, F. J., J. A. Case, M. O. Woodburne, S. F. Vizcaino and M. A. Reguero. 1999. New discoveries of "opposum-like" 

marsupials from Antarctica (Seymour Island, Medial Eocene). Journal of Mammalian Evolution 6 (4): 335—365. 
Goin, F. J., N. Zimicz, M. A. Reguero, S. N. Santillana, S. A. Marenssi and J. J. Moly. 2007. New marsupial (Mammalia) from 

the Eocene of Antarctica, and the origins and affinities of the Microbiotheria. Revista de la Asociacion Geologica Argentina 

62 (4): 597-603. 
Hackett, S. J., R. T. Kimball, S. Reddy, R. C. K. Bowie.E. L. Braun, M. J. Braun, J. L. Chojnowski, W. A. Cox, K. L. Han, J. 

Harshman, C. J. Huddleston,B. D. Marks, K. J. Miglia, W. S. Moore, F. H. Sheldon, D. W Steadman, C. C. Witt, and T. 

Yuri. 2008. A phylogenomic study of birds reveals their evolutionary history. Science 320: 1763—1768. 
Harrington, G. J. 2001. Impact of Paleocene/Eocene greenhouse warming on North American paratropical forests. Palaios 

16(3): 266-278. 
Harris, L. 1924. The migration route of the Australian marsupial fauna. Presidential address. Australian Zoologist 3: 

247-263. 

http://www.wku.edu/~smithch/biogeog/HARR1924.htm 
Harshman, J., E. L. Braun, M. J. Braun, C. J. Huddleston, R. C. Bowie, J. L. Chojnowski, S. J. Hackett, K. Han, R. T. Kimball, B. 

D. Marks, K. J. Miglia, W. S. Moore, S. Reddy, F. H. Sheldon, D. W Steadman, S. J. Steppan, C. C. Witt, and T. Yuri. 2008. 

Phylogenomic evidence for multiple losses of flight in ratite birds. Proceedings of the National Academy of Sciences 105 

(36): 13462-13467. 



Peckhamia 76.1 Salticidae of the Antarctic land bridge 12 

Hedin, M. C. and W. P. Maddison. 2001. A combined molecular approach to phylogeny of the jumping spider subfamily 

Dendryphantinae (Araneae: Salticidae). Molecular Phylogenetics and Evolution 18: 386—403. 
Hill, D. E. 2009. Euophryine jumping spiders that extend their third legs during courtship (Araneae: Salticidae: Euophryinae: 

Maratus,Saitis). Peckhamia 74.1: 1—27. 
Hill, D. E, and D. B. Richman. 2009. The evolution of jumping spiders (Araneae: Salticidae): a review. Peckhamia 75.1: 1—7. 
Hu, D., L. Hou, L. Zhang and X. Xu. 2009. A pre-Archaeopteryx troodontid theropod from China with long feathers on the 

metatarsus. Nature 461: 640—643. 
Huber, M., H. Brinkhuis, C. E. Stickley, K. Doos, A. Sluijs, J. Warnaar, S. A. Schellenberg and G. L. Williams. 2004. Eocene 

circulation of the Southern Ocean: Was Antarctica kept warm by subtropical waters? Paleoceanography 19: 1—12. 

PA4026, doi:10.1029/2004PA001014 
Huber, M. and R. Caballero. 2003. Eocene El Nino: Evidence for robust tropical dynamics in the "hothouse." Science 299: 

877-881. 
Iturralde-Vinet, M. A. and R. D. E. MacPhee. 1996. Age and paleogeographical origin of Dominican amber. Science 273 

(5283): 1850-1852. 
Jamieson, S. S. R. and D. E. Sugden. 2008. Landscape evolution of Antarctica. 39—54 in: Antarctica, A Keystone in a 

Changing World. Proceedings of the 10th International Symposium on Antarctic Earth Sciences. Washington, DC. The 

National Academies Press. 
Reiser, D. and W. Weitschat. 2005. First record of ostracods (Crustacea) in Baltic amber. Hydrobiologia 538: 107-114. 
Krenz, J. G., G. J.P. Naylor, H. B. Shaffer and F. J. Janzen. 2005. Molecular phylogenetics and evolution of turtles. Molecular 

Phylogenetics and Evolution 37: 178-191. 
Kvacek, Z. 2002. Late Eocene landscape, ecosystems and climate in northern Bohemia with particular reference to the 

locality of Kuclin near Bilina. Bulletin of the Czech Geological Survey 77 (3): 217—236. 
Lawver, L. A., I. W. D. Dalziel, and L. M. Gahagan. 1999. Antarctica keystone of Gondwana. Animated presentation (June 25, 

1999, 206 slides), University of Texas Institute for Geophysics. 

http://www.ig.utexas.edu/research/proiects/plates/ 
Lewis, A. R., D. R. Marchant, A. C. Ashworth, L. Hedenas, S. R. Hemming, J. V. Johnson, M. J. Leng, M. L. Machlus, A. E. 

Newton, J. I. Raine, J. K. Willenbring, M. Williams, and A. P. Wolfe. 2008. Mid-Miocene cooling and the extinction of 

tundra in continental Antarctica. Proceedings of the National Academy of Science, USA 105 (31): 10676—10680. 
Livermore, R., G. Eagles, P. Morris and A. Maldonado. 2004. Shackleton Fracture Zone: No barrier to early circumpolar 

ocean circulation. Geology 32 (9): 797-800. doi: 10.1130/G20537.1 
Luo, Z., Q. Ji, J. R. Wible, and C. Yuan. 2003. An early Cretaceous tribosphenic mammal and metatherian evolution. Science 

302: 1934-1940. 
Maddison, W. P. 2009. New cocalodine jumping spiders from Papua New Guinea (Araneae: Salticidae: Cocalodinae). Zootaxa 

2021: 1-22. 
Maddison, W P., M. R. Bodner and K. M. Needham. 2008. Salticid spider phylogeny revisited, with the discovery of a large 

Australasian clade (Araneae: Salticidae). Zootaxa 1893: 49—64. 
Maddison, W. P. and M. C. Hedin. 2003. Jumping spider phylogeny (Araneae: Salticidae). Invertebrate Systematics 17: 

529-549. 
Maddison, W. P. and K. M. Needham. 2006. Lapsiines and hisponines as phylogenetically basal salticid spiders (Araneae: 

Salticidae). Zootaxa 1255: 37-55. 
Maddison, W P. and J. X. Zhang. 2006. New lyssomanine and hisponine jumping spiders from Africa (Araneae: Salticidae). 

Zootaxa 1255: 29-35. 
Maldonado, A., F. Bohoyo, J. Galindo-Zaldivar, F. J. Hernandez-Molina, F. J. Lobo, A.A. Shreyder, and E. Surinach. 2007. 

Early opening of Drake Passage: regional seismic stratigraphy and paleoceanographic implications. U.S. Geological Survey 

and The National Academies; USGS OF-2007-1047, Extended Abstract 057: 1-4. 
Miller, H. 2007. History of views on the relative positions of Antarctica and South America: A 100-year tango between 

Patagonia and the Antarctic Peninsula. U.S. Geological Survey and The National Academies; USGS OF-2007-1047, Short 

Research Paper 041: 1-4. doi:10.3133/of2007-1047.srp041 
Miller, K. G., J. D. Wright, M. E. Katz, J. V. Browning, B. S. Cramer, B. S. Wade and S. F. Mizintseva. 2008. A view of Antarctic 

ice-sheet evolution from sea-level and deep-sea isotope changes during the Late Cretaceous-Cenozoic. 55—70 in: 

Antarctica, A Keystone in a Changing World. Proceedings of the 10th International Symposium on Antarctic Earth 

Sciences. Washington, DC. The National Academies Press. 
Muller, R. D., M. Sdrolias, C. Gaina and W. R. Roest. 2008. Age, spreading rates and spreading symmetry of the world's 

ocean crust. Geochemistry Geophysics Geosystems (G 3 ) 9, Q04006, doi:10.1029/2007GC001743. 
Nilsson, M. A., U. Amason, P. B. S. Spencer and A. Janke. 2004. Marsupial relationships and a timeline for marsupial 

radiation in South Gondwana. Gene 340: 189—196. 
Penalver, E., X. Delclos, and C. Soriano. 2007. A new rich amber outcrop with palaeobiological inclusions in the Lower 

Cretaceous of Spain. Cretaceous Research 28: 791—802. 
Penalver, E., D. A. Grimaldi and X. Delclos. 2006. Early Cretaceous spider web with its prey. Science 312 (5781): 1761. 



Peckhamia 76.1 Salticidae of the Antarctic land bridge 13 

Penney, D. 2003. New spiders in Upper Cretaceous amber from New Jersey in the American Museum of Natural History 

(Arthropoda: Araneae). Palaeontology 47 (2): 367-375. 
Penney, D. 2004. A new genus and species of Pisauridae (Araneae) in Burmese Amber. Journal of Systematic Paleontology 2 

(2): 141-145. 
Penney, D. 2007. A new fossil oonopid spider in lowermost Eocene amber from the Paris Basin, with comments on the fossil 

spider assemblage. African Invertebrates 48 (1): 71—75. 
Penney, D. & V. M. Ortuno. 2006. Oldest true orb-weaving spider (Araneae: Araneidae). Biology Letters 2: 447—450. 
Penney, D. and P. A. Selden. 2002. The oldest linyphiid spider, in Lower Cretaceous lebanese amber (Araneae, Linyphiidae, 

Linyphiinae). The Journal of Arachnology 30:487—493. 
Penney, D., C. P. Wheater and P. A. Selden. 2003. Resistance of spiders to Cretaceous-Tertiary extinction events. Evolution 

57 (11): 2599-2607. 
Pollard, D. and R. M. DeConto. 2005. Hysteresis in Cenozoic Antarctic ice-sheet variations. Global and Planetary Change 45: 

9-21. 
Poole, I. and D. J. Cantrill. 2006. Cretaceous and Cenozoic vegetation of Antarctica integrating the fossil wood record. 

Geological Society, London, Special Publications; 258: 63—81. 
Proszyhski, J. 1976. Studium systematyczno-zoogeograficzne nad rodzina Salticidae (Aranei) Regionow Palearktycznego I 

Nearktycznego. Wyzsza Szkola Pedgogiczna w Siedlcach Rozprawy 6: 1—260. 
Proszyhski, J. and M. Zabka 1980. Remarks on Oligocene amber spiders of the family Salticidae. Acta Palaeontologica 

Polonica 25 (2): 213-223. 
Richardson, B. J., M. Zabka, M. R. Gray, and G. Milledge. 2006. Distributional patterns of jumping spiders (Araneae: 

Salticidae) in Australia. Journal of Biogeography 33: 707—719. 
Sanmartin, I. 2002. A paleogeographic history of the southern hemisphere. Private publication, Uppsala: 8 pp. 
Saupe, E. E. and P. A. Selden. 2009. First fossil Mecysmaucheniidae (Arachnida, Chelicerata, Araneae), from Lower 

Cretaceous (uppermost Albian) amber of Charente-Maritime, France. Geodiversitas 31 (1): 49—60. 
Seldon, P. A., H. M. Anderson and J. M. Anderson. 2009. A review of the fossil record of spiders (Araneae) with special 

reference to Africa, and description of a new specimen from the Triassic Molteno Formation of South Africa. African 

Invertebrates 50 (1): 105-116. 
Seldon, P. A., F. D. C. Castado and M. V. Mesquita. 2006. Mygalomorph spiders (Araneae: Dipluridae) from the Lower 

Cretaceous Crato Lagerstatte, Araripe Basin, north-east Brazil. Palaeontology 49 (94): 817—826. 
Smalley Jr., R, I. W. D. Dalziel, M. G. Bevis, E. Kendrick, D. S. Stamps, E. C. King, F. W. Taylor, E. Laur ia, A. Zakrajsek and H. 

Parra. 2007. Scotia arc kinematics from GPS geodesy. Geophysical Research Letters 34: 1-6. L21308, 

doi:10.1029/2007GL031699 
Stevens, M. I., P. Greenslade, I. D. Hogg, and P. Sunnucks. 2006. Southern hemisphere springtails: Could any have survived 

glaciation of Antarctica? Molecular Biology and Evolution 23 (5): 874—882. 
Szuts, T. 2003. On remarkable jumping spiders (Araneae: Salticidae) from Papua New Guinea. Folia Entomologica Hungarica 

64:41-57. 
Torsvik, T. H., C. Gaina, and T. F. Redfield. 2008. Antarctica and global paleogeography: From Rodinia, Through 

Gondwanaland and Pangea, to the birth of the Southern Ocean and the opening of gateways. 125—140 in: Antarctica, A 

Keystone in a Changing World. Proceedings of the 10th International Symposium on Antarctic Earth Sciences. 

Washington, DC. The National Academies Press. 
van Tuinen, M., C. G. Sibley, and S. B. Hedges. 1998. Phylogeny and biogeography of ratite birds inferred from DNA 

sequences of the mitochondrial ribosomal genes. Molecular Biology and Evolution 15: 370-376. 
Wanless, F. R. 1988. A revision of the spider group Astieae (Araneae: Salticidae) in the Australasian Region. New Zealand 

Journal of Zoology, 15: 81—172. 
Wilson, D. S., and B. P. Luyendyk. 2009. West Antarctic paleotopography estimated at the Eocene— Oligocene climate 

transition, Geophysical Research Letters, 36, L16302, doi:10.1029/2009GL039297. 
Wijesinghe, D. O. 1990. Spartaeine salticids: a summary and request for specimens. Peckhamia [68.1] 2 (6): 101—103. 
Wolfe, A. P., R. Tappert, K. Muehlenbachs, M. Boudreau, R. C. McKellar and J. F. Basinger. 2009. A new proposal 

concerning the botanical origin of Baltic amber. Proceedings of the Royal Society B 276: 3403—3412. 
Woodburne, M. O. and W. J. Zinsmeister. 1982. Fossil land mammal from Antarctica. Science 218 (4569): 284-286. 
Yanbin, S. 1998. A paleoisthmus linking southern South America with the Antarctic Peninsula during Late Cretaceous and 

Early Tertiary. Science in China (Series D) 41 (3): 225—229. 
Zabka, M. 1992. Salticidae (Arachnida: Araneae) from the Oriental, Australian and Pacific Regions, VII. Paraplatoides and 

Grayenulla - new genera from Australia and New Caledonia. Records of the Australian Museum 44: 165—183. 
Zabka, M. 1994. Salticidae (Arachnida: Araneae) of New Guinea — a zoogeographic account. Bolletino dell' Accademia 

Gioenia di Scienza Naturali, Catania 26 (345) for 1993: 389-394. 
Zabka, M. 1995. Remarks on evolution of Salticidae. Proceedings of the 15th European Colloquium of Arachnology: 

195-201. 
Zabka, M. 2002. Salticidae (Arachnida: Araneae) from the Oriental, Australian and Pacific Regions, XV. New Species of 

Astieae from Australia. Records of the Australian Museum 54: 257—268. 



Peckhamia 76.1 Salticidae of the Antarctic land bridge 14 

Zabka, M. and M. R. Gray. 2002. Salticidae (Arachnida: Araneae) from the Oriental, Australian and Pacific Regions, XVI. New 

species of GrayenuIIa and Afraflacilla. Records of the Australian Museum 54: 269—274. 
Zabka, M. and W. Nentwig. 2002. The Krakatau Islands (Indonesia) as a model-area for zoogeographical study, a Salticidae 

(Arachnida: Araneae) perspective. Annales Zoologici, Warszawa 52 (3): 465—474. 
Zeisset, I. and T. J. C. Beebee. 2008. Amphibian phylogeography: a model for understanding historical aspects of species 

distributions. Heredity 101: 109-119. 



